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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which shows an excellent 
long- term shelf stability of the solution, yields a coated film which shows an excellent 
uniformity and mechanical strength and has a dielectric constant of <2.5 and is therefore 
suitable as a material for interlayer insulating films for semiconductor elements, etc. 
SOLUTION: The film-forming composition contains (A) a hydrolysate and/or condensation 
product obtained by allowing a compound comprising (A-1) a compound of the formula: R1aSi 
(OR2)4-a, wherein R1 is a hydrogen atom, a fluorine atom or a monovalent organic group; R2 is 
a monovalent organic group; and a is an integer of 1-2 and (A-2) a compound of the formula: Si 
(OR2)4, wherein R2 is a monovalent organic group to undergo reaction in the presence of an 
acid catalyst and water, (B) a propylene glycol monoalkyl ether and (C) a compound having a 
polyalkylene oxide structure. 
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y^jbx-f;^ 7'Pt'l/>^U pwU^^jUx-^- 
Jk yp b U>^ l J 33-;k^x^;Ux--r;k 7'Pk'l/ 
> ^ y 33 - ;b *P :/ n b / U x - f - ; U % 7'PfUy^'JP- 
^y^^Jl/x-fiK ^7*Pt"U>^ y n -Wyy^ 
;l/X - f - ;l/ , ^7'Pt'l/>^"'Jp-WyxWx-r 
Jk t s U>^'J 33-;i^y y'u b^x-f;k 

7*p b*u>yy 33-;i/-=&y r/^l/x— f\>k ^7'pfi/ 

>yy 33-;l/t>y ^x-f-Jk ^Pt'UV^'j 33— 40 

^x^j^-fj^ ^7*Ph° u > y y 33 -^y^'p b 
;l/x-<r;k ^3?'n bu> ? y n-ju^rr^Jt/x-^ 
Jk 3?"P bu>^y 33—ju^yy ^;l/x— -r^T-fef*— 
F> 7 i Pt , i/>^yp-j^yx^^x-fil/7-fef- 
k 3>P b*U>yy 7'Pt^x-r^7tr 

- F . ^ D b U > ? y 33 - ; i ^ y y ^ ; U x - x J 1/ 7 Hz 

— F » ^Pb'U>^y ^;l/X-f*jUT-fe 
-r- k ^3?*Pb'U>^y 33— ;U^yx^JUx— -r*;UT 
■fef*— k ^Pb'l/>^'J 33-;U^ey^nbJl/x--r 
;U7-tex-F> ^7 , Pb , l/>^'j n-ji^y^jvx- so 
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r^T-feT—k 7'nb'l/>^ r y x-JiisT'tr- k 
y7 4 Pb»y'JP-^y7-fef^ F k 37*Pb'U>^y 
p - J U & £ 6 ft , 7" p b U > 9 ' y 33 - ; I * y ^ ^ 
Jl/X — f*;k ^Pb'L/y^'ja-Wyxf jt/x-r 
Jk 7'p b* U > ^ V 3i - jK y 7'n b 4 ;lx-f Jk ?*P 
b'l/>yy3!^;^y7>;bx-fJk 7'pbl/>^'J 

33 — f;bX- 7*>>k 3>°P b»yj 33— 31/vX^" 

;bx — f*;k 7'P b'l/>^ y 33-;U^:yy ^;l/x-f-;U 
T-fcrx-k 7'Pb t U>^'yp-Wyx^;L'X-f^ 
F, ^Pb'by^y a-)V^:yy'u b;Ux— r 

cfte>» i ■**t»tt2«£U:*a^orfl6ffl-r*c i 

SWT**. »* L < ««E-r 4 b U> ^ y 33 
y7Hibx-f;^W^Ci«#^ c WfR&ftKtt 
(A - 1 ) mftte£ZP (A- 2) ^(D^lf*l 0 OS 
Sg|$CC*tOT, Mm 00-5 0 0 0SSSP, Sf^L< 
Bl 2 0-4 0 0 0MSIWfilT£ o 

[0014] *^^sfflt^iwawm £ 

fry>K, y^-;uK, ^M>K t i^y^^K. 

hy^npfti, Fy^jb^pg^^ ifR, 7P> 
x;l/*>»L 7^;UK, ^vjI^K, ^x>^, fB5 

t6ffl«tt, (A - 1 ) 0E^*j<tO' (A -2) flE# (-eft 

*n^flp*^iwsw^Brtftiit) o^itsi 0 oassp^ 
ilS, 0. 00001-1 o**gp, 0tb< 
»0 . 0001 -7S*gp<D»fiHrA€> 0 SMUKottffi 
0 . 00001 S«gp*ffir « 4 i MiBKDitWtt 
mtOittO, 1 0S*»*«* Si 
5Ett^b-r4»^*s*i. ±IH (A~ 1 ) «»*5<fcV 
(A -2) E5#*JD*iMB, «f^3*i»CC, (A- 
1 ) fiS#*5j:tf (A - 2) JS^^-rSR'O-rSS 

n^ii^a/c^ 0. 2 5 ^3*^0**^1*4 c 

4*«»*L<, 0. 3-2. S^WSrllli^Ci^ 

wccjfim. asan-T4*©«3&so. 2 5-3*jkdib 
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**4>ttt>fc«>r*s. 2 etc, *BK**to*ai>«Si«6 

WCCjJS»IStiiCi#»*LC». 8£«SS« (A- 1 ) JSJE 
»fc<tiy (A- 2) «»t£«>ccWWCc*aL/r*>J:^ 
l, ^asjDLTfci^rfeJic^ *»wtc*JC4r, (a 

- 1 ) fiS#fcJ:tf (A-2 > mft*m&frM'?2>±i*<D 
m&itMUSO^ 1 0 0°C, JffiKBl 5-8 o°cr* 
So *^WCfcOT, J]D*»ISi«, ±13 (A- 1 ) 

(A-2) St»tc$4tiaR a o-*-r^r*s 
3 tin 2fsw±^»o*^?^nri^fe io 

*»W(C*yC*r»^iW (A - 1 ) fi£#*sJ:tf <A- 
2) ^(D»*»»»<D^7^-Jl/aS*s*8^LrS i - 
O- S i fe^4ML//cfe0-C*5^ t *»IB"Ctt, v' 

,tr^5 fl (A> hm<nm*ftmm&w<Dnm¥ 
mft^mz. mut. i , 000-120, 000, ^ 
Kttl. 200-100, 0 0 0I8r*4. 20 

[0015] ( B ) f& ft 

*»IBtCftffl"rS (B) ^Ptl/y^'Jn-^yrjP 

ibx-fik ^'D b' U> 9 \) Jl/x-r 
;l\ t c u > ^ 'J 3 - y 7 d - f 

> ^ y n - ;l/^r y ^ ^ - ^ ;U ^ tf S C 4 ^ r # , 
#CC*f* 0 < (S^n b U> 5> U rn-A^y ^filx^f 

l**4t»«2«M±*HI»#tC«fflLrfcfit». Cti6 
Bl«*«l»B2««±tBI«FCC«fflOrfclil». * 

ji/X-^Jb36JTE-«j« (3) r«3*i4ffc^W*5<fcc; 
TfS-flS^ (4) r*3*l5ffc^«l*£tt. 

R 3 OCH, CHCH3OH (3) 

R 3 OCHCH 3 CH,OH (4) 

(— (3) *J<fcCJf (4) cp. R J B, 

(4) -C*3*iSft£*#, — «SC (3) rSSSshiffc 40 
6»£HB« (4) r*3ti*{fc^«o^W-M©i os 

##&9§K:fci>r, (A) f&frcD^mmcmMtLX 

ncims^, (B) ^feu^©«siit«fflLfc 

[0016] (C)fii» 50 
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* e y y'*u>**is KHjfttt^WWf 6h4 Q ItttfflK: 
«. #y **^*u>7fl/*^x--?' spy**^ 

;b-7 *y-;i/*ji^y >*||^©IWti^u>B|2»<*. 

#y tt^?b>^y^^>7 a Pk^>7'P 

'J7- ^ry^+^x^u>^ry *t^otu>7^ 

u>^y -fe y >flgj#&x;*f\>k #y tf+^x^uvv 
;bfcr*>)!i]WBtx;*^jk spy:t*s/x*u>vjn^ h 

#y x*u>yy n-;i/fln^xxf*;u, ifu>yu 
iiBfu^yyy-fey h\ #yy 

y* y ^IBWMx^Jk VJl't'*>fl§I»»x;*f\>k 
[0017] #y t+^i/>^vt4 : >'7Pbu>7 

- ( A ) n - ( B ) m - 

- (A) n - (B) m- (A) 1- 

(S*. AB-CH,CH 1 0-'C*3ft4I4 ( B»- 
CH 2 CH (CH a ) 0-T*3*l4**^U nBl- 
90, mB10-99, UJO-9O0M^t) 

cti6©fr\ *i;t^>x^i/>7Wi^-7-^ 
#y tt^?i/>^'J^^y7°P b*u>:/P v fatf 

^;l/x-<r;i/, # y * **xx u > y y Hz y >8gJ*»x 
Xrik #y**^x^u>v;l/b'^>g||»Kxx^ 
;k # y :t * x b > v ;U tf h - ;U MSK x x ;l> , 

c t *sr # 4. c ti 6 « i«* * t »tt 2 ffl«±^f5]0#^c 

[0018] **wtc*jc*r, NJgJSfflttttftipo 
(C) ^OttflBW^tt. (A)fiS»10 os«gp (SE 
^»7K^fl?S«^^») cc^^r, (C) ^2-1 2 
OSSSPT^O, J:"3*f*L<tt4^1 0 OMIWr* 
€> 0 (C) ^0**J2M»*«r*S<k*ll|(Di:b»l 

«*<3DfiTsa**y>a < , 120 ii^ii^ tmm 

[0019] ( D ) 
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[0 0 2 0] 7 vS^WBStWJi Ltit 1 , 

1, 2, 2-rh77aPt^W(l, 1. 2, 2- 
f h^^pp^nb'Jb) x-fJk 1. 1, 2, 2-t* 

i, 2, 2-r^77aa^) 
x-f^k ^ttxf l/>ytj3-jMl, 1, 2, 

2, 3, x-rJk *>?5 
y'wu>tfija~-)i>i>(\, i, 2, 2-f h77P 

(1, 1, 2, 2, 3, 3-^t7PP^>?;l/) i 

1. 1. 2, 2, 8, 8, 9, 9, 10, 
PPFf^X 1, 1, 2, 2, 3, 3-^7PP 
r^>, N- [3- (^~7)i>*\2*t>%>Z)i>7isy7 
5 K ) y'U tVl/] -N, N '-^y^-N-^Utf^ 

^-7Ji/tPr;^;kN-xf-jt'X^txj^'j 

CH3 9^3 
-Si — O 



CH 3 



CH 3 



I 

-Si- 
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* - N -x^;ur s yx^ji/) 4 ^;A'-7j^Dr)K 

7 7 ^F142D, ISIF17 2, IMF 17 3. IHF 1 
8 3 (fiLb ^H*-0^b*I* (ft) H) , X7 h 
■^'EF30L 133 0 3, HI 3 5 2 (*ff*EB<fcl£ 
(*) «) , 7P7-FFC-4 3 0, HFC-431 
10 (ffig^<J-XA (ft) S), 7ft^FAG7 1 
0, 1t-;7tf>S- 3 8 2, BSC - 1 0 K IUSC- 

102, [5JSC-103, rase- 1 04, rase - 1 

0 5. [mSC - 1 06 <«ffl*F (ft) H) , BM- 1 0 
0 0. BM - 1 100 mm (#)«>. NBX - 1 5 

( (ft) **x) &if©«*rrpiESti'ri*s^ 

RJifyr v&F 1 7 2, BM- 1 0 0 0, BM- 1 1 
0 0, NBX- 1 5#Wte»*tA*. 

[0 02 1 ] ^^-^fflffittffliur^t 

20 SH7PA, SH21PA, SH30PA, ST94P 

a orn&jRu • • (ft) 

H 2 8 PA, SH3 0PAtCffl^-r*TK-«SC (5) 

[0 0 2 2] 
[ft 1 ] 
CH 3 CH 3 

-Si— O 



CH 3 



■Si— CH 3 
CH 3 



CH 2 /C 2 H 4 - 0 W 

* 'n 



JUtiO, nttl -2 0<DSS*rC* (sC*. R 13 ti7K 

-2o©B»r*o, x, y^^n-enj*Aicc2- 1 0 
o©s«r*5. ) 

»ffi*sttJM©*effi«t* , ( a > j$a ( 5S± fln*#tf«^ 
«j) 1 0 os*gPic»Lra«o. 000 1-1 osa 40 

[0023] *«w{c*c»t, mnmmmf&mtp<Dffl& 

1 0 o w CJi(T©r;V3-jKDd«3&^ 2 oir/oKT, 
^c5fi%HTt$)^CiMfJl^ 0 0 0°C 

JaTOTJl/3-;W*, ±E (A - 1 ) ^tt6WC (A 
-2 ) ^»0»*»WfeJ:l>Vafc«*0*^(DRtC^ 

tt. *ff*b<«» 2-3 oaji%r^>o, ftJBBffJKtE; 50 



[0 02 4] *»W(0«JKJiSffl«Bfi6!»«, 5 6 CC TIB CD 

f»ntt£o«»*»iinoT ppy KttJ^y** 

CCjWRL//c»««r*»). f«^5-3 0m 

/u, »*L<ttl 0-20mM. 1M*S^10^4 
0SS%fIK£>&©r*£ o C©«fc5tt. pp^*> 
'^ilttt, WAtf. 01ft?Xi (ft) £L 
- 'j ^ v^te J; ^ >f v 7'p ^* y - jk> 'j ^ ; ftk 
iftSIl (ft) H *^Wftf«iW6n«. 
^FTOstiittt, aift^ii (ft) «©r^ 
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5*vOU5 2 0, m 1 0 0, H2 0 0 ; ]I|P"7t^>^ 
10, HI 3 2tt£:*s*W64i«. WI^'Jv-tLr 

[ 0 0 2 5 ] *^OffiJS$3£, J/'J3>«)i;\ Si 
02 S i N^XA^c^OlWciftSKc 

[0 0 2 6 3 C©»©iWtt. ttlHIfltiLr, lHtt 
*3t*3 0. 0 5-1. 5/imIS, 2@&9r»JS3 
0. 1-3 iimfflKO*«**J«-r«Ci3Wrjr*. * 
©ft, MtKtttS^, **C^«8 0-6 0 0 c C«K 

©fisr, ant, 5^2 4o»saaa«ftLria»"r*c 
sci#r»4. «*»fi!fr*iH©ni«k*ffiiL/rtt, 

[0 0 2 7] COJ:5CCUTf»6h4)BIIBIMIUitt, * 

Stt&Cftft£C LSI. ^XfAL^, DRA 

ML SDRAM, RDRAM, D-RDRAMfti'©f 

[0 0 2 8] 

[0 0 2 9] il?^^§ (Mw) 

- (gpc) tttcjcoaaffiLfc. 

Ktt : h^b FP77>^»iltftfflL, »J7R^ 
fgi^f 1 gr*. 10 0c c<D<r h b K ^>fcjB 

WyU (ff)Vl 5 0 - C ALC/GPC) 

: mmmX (t*) »(DSHODEX A-80M 
(S3 5 0 cm) 
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affieas : 4 0 *c 

ffiil : 1 c c 
[0 0 3 0 ] Biflps-tt 

me»2. 5 0 0 rpm. 3 0»© 

*fl=r«r««L&. 9 o a ccoajSicf5^i,^ 

*t^\ ^*#Hm2 0 0 °C<DUmcffi$Ltt* y h V 

illt (Rudolph Techno logics tt 
t Spectra Laser200) £rJBl>T^lB[ 

O; ^JScD3a^JgcD^)gj?^*tLr2. 5%«rt 
x ; ^JR(D3 a^ffi<Z>^M/?^*rbr 2. 5 

20 [0 0 3 1 ] ggjgg^gtt 

2, 5 0 0 rpm, 3 0#©*frr«T^flJUfc. *^ 

wi5j«w«j*iir«*btef y 3 j.^* 3 #iaft]*& 

««««K*?Rtt3lffc. SBR#B»2 0 0 

«il«*t**0fc^y=J>^x^*3iMBftI*L/. ^y 
3>"Jx^±K!WtJR5S3-a'ft:. CCD jz 5 Cc U"C»6 

30 titcmm<Dmm%, **scw»n- (Rudolph t 

echno 1 og i e s ttS^ Spectra Las 
e r 2 0 0 ) 4lUttRffirtt5 0 &Mi&Lf£. f#6 

(%) - ( - amwmm 

w) ) - ammomm) xioo 

[0032] mmm 
40 8 -f>^>y n>^xy^±tc, xb*>n- hffi*jBc>r 

HI. ffiRJfi : K:»2 0 0 , Ct?3»IB»ig*l£*l/, 360C 
4 2 0°C<D«i (5 OmT o r r ) ©SSt-^>t6 

•ta-l/^^^- F («c) i©HP 1 6 4 5 1 B 
««*$<*: HP 4 284A7 , |/^3>LCR^-^- 
ffl^r, 1 0kHz(c*jW5S««*6»aiL/te. 

[0 0 3 3 ] 
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NL a*JffKjR2 0 0 o Cr3^IBJ|||R*IWiL, 3 
4 2 0 COME (5 OmTo r r ) (Dl^-^>t6 

[0034] &mm 1 

7>17 8. 4 2 gif h+^>^7>55. 68 

tfU>yy r3-;U^fcyx^;Wx — f* Jl/2 9 0 10 

xmmcmtiQLtc, *<d'&, 6 o°cv2Bm&mz j &tc 

>^ya-;^> > xfJl/x-f-jl/2 7 0 g£3slJnU 5 
0X;rJSBSK*e>^*> r --JUi***tr«P}R*2 7 0 g 

0~c$>-?tc o 20 
[0 0 3 5] £f$M2 

2 S 9 5 0t^^t 
[0 0 3 6] ^JAM3 

7>144. 9 6 gif F7XF^»7>102. 3 
3g£. ^nb°U>^'.;n-;i/« : &yyc3t';bx-7 : *;i/2 30 
9 0 gCCig«?$-l±/cCD^, XV -rSH$3 
SS«fflfl[*6 0 D CCc3c5es#fc o awe. viW>B& 
0. 0 5 fir **«Stffc-f*>ft»*l 4 6 gr£ 1 0#ffl 
^»T««fc»iDL,fc. 6 0°Cr2B$|fflSl£3 

t , l/>^'Jn-wy7 , Dt";l'X^f^2 7 0 g%8SJp 
U 5 O c crSJ£»^6^ ^y-;U<hx^y-;l/<h7K* 

2, 5 OOT*ofc. 40 
[0 0 3 7] it«£JS« 1 

Mil CC*yl»T, ^fl/>y'Jn-;l/^yx^;l/X 
- f- jw&ttfe *) *c y * >!r h > IB l fcfeWB 

^JSS«1 i|B«tcLr, KJ£«©*»fc. coiMcL 
t»6hfci^W©MITOft«IB, 1, 2 5 Or 

[0038] mtm i 

Mfl 1 r»6 tifcStt3R<D 5 0 g tc^T-S 2 , 0 0 0 

OsFUx^U^+tM K 1 . UiNBX-15 

0. 00 3 g^)}fL, 0. 2 mii?LfI^7"yp>M^ 50 
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SfiSlfc. ff6h)k»i©WiOIWB5 3 0. 7 nm 
ftL<ft£C5, 2, 4 8ift^W*4SLfc. 3 6 

mmcDimmzwmbtctcz, 5. 2GPaiiS 
[0039] mm2 

>- # y **^p e u> »; ^^>'^-^u>^p 9 

<=8MfcJ* (*> *L ^^-^PE6 
1 CHO-PEO.-PPOz.-PEC-OHfflS) ) 
3. 3giSH28PA 0. 0 0 3 g»l, 0. 

MOHil«4 8 0. 7 nmr*0, 3 att 1 . 9%£H 
*?i?&ofc 0 «M©«»«3ett*IWBLfciC4 % 6 0 
Bf£©WS*«4. 2%£«tt/c«#£^f4*^Lfc 0 
*fc. *«IOib»«i**»fflrt>fcd:C6, 2. 28<hffi 

C6, 4. 2GPaiKl»fl(r*ofc. 

[0040] mmm3 

dflt«3T»6titeSlB«»5 0 sr«:#y**^J.^u 

1 CHO-PEO z -PPO 70 -PEO 2 -OHta^D ) 
3. 9giSH28PA 0. 0 0 3 g»L, 0. 

m<Dmm^4bO. 7nm~C&D, 3att2. 0%^^ 

»r^o/c 0 ®m<Dm&&jmzwmLtctcz, 6 0 
mmoimmmzmffiLtctcz. 1. 98£fs 

C5, 3. 2GPai*«{Cfil*J;bit«*©«CC]liC>« 

[0041] tmm i 

mmi tmmtcLxwmzn^tc. m^txtcm^ttm 
nm*2. 73r^^ ktmmm2. saroimmm 

[0 04 2] 



(11) »B2 0 0 1 - 1 7 2 5 6 2 

19 20 

2. b&Tvmm, ifcii©ii«waitttttir©^5>^{c* c£*^«r** B 



7U> h^-is(Dm% 

(72)^# igffl if F£-A(##) 4J038 DF021 DF022 DL031 DL032 

^^f|5*^ : g:^ii2ZlTgll#24-^> ; ^ JA02 JA03 JA17 JA25 JA55 

Xr-«S^ 3C32 KA04 KA06 KA09 NA11 

(72)^§# LUBB Jft^l NA17 NA21 NA26 PB09 PC02 

mmw&umm~Tmrm24^i/x. a x pcos 



